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2.1. SLM sample fabrication 
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PP KLJK DQG  PP LQ GLDPHWHU ZKLOH WKH SRZGHU VXSSO\ FKDPEHU ZDV ODUJHU LQ RUGHU WR DOORZ IRU SRZGHU
RYHUVXSSO\%XLOGVZHUHSHUIRUPHGLQDQLWURJHQHQYLURQPHQWZLWKDPD[LPXPUHVLGXDOR[\JHQFRQWHQWRI
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LQ7DE7KHVFDQQLQJVWUDWHJ\ZDVGHILQHGDVDFKHVVERDUGSDWWHUQLQZKLFKHDFKOD\HUZDVGLYLGHGLQWRPP[
PPVTXDUHEORFNV(DFKEORFNURWDWHGZLWKUHVSHFWWRDGMDFHQWEORFNVDQGWKHSUHFHGLQJDQGSURFHHGLQJOD\HUV
ZDV UDQGRPO\ PHOWHG LQ RUGHU WR OLPLW GLIIHUHQFHV LQ WKHUPDO F\FOLQJ WKDW FRXOG LQGXFH UHVLGXDO VWUHVV LQ WKH
FRPSRQHQW
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2.2. Specimen fabrication and testing 
2QFHWKHVSHFLPHQVZHUHZHOGHGWKH\ZHUHWULPPHGYLDZLUH('0LQRUGHUWRPLQLPLVHVXUIDFHLUUHJXODULW\
DQG SURGXFH WKH FRUUHFW VDPSOH JHRPHWU\ DFFRUGLQJ WR 81,(1,62 IRU WHQVLOH WHVWLQJ 6XEVHTXHQW
WHQVLOHWHVWVZHUHSHUIRUPHGXVLQJDQ076ROHRG\QDPLFSUHVVZLWKDN1ORDGFHOO2QHVSHFLPHQRIHDFKVHULHV
ZDVXVHGIRUWKHPLFURVWUXFWXUDODQDO\VLV0LFURKDUGQHVVWHVWVZHUHFDUULHGRXWRQDOOVDPSOHVLQWKHORQJLWXGLQDO
GLUHFWLRQLQWKHPLGGOHRIWKHZHOGVWDUWLQJIURPWKHUROOHGVKHHWVHFWLRQFURVVLQJWKHZHOGHGDUHDLQWRWKH6/0
VDPSOH7KHVHFWLRQVZHUHSROLVKHGDQGHWFKHGXVLQJ9LOHOOD¶VUHDJHQWDIWHUSUHKHDWLQJWR&LQRUGHUWRUHYHDO
WKHPLFURVWUXFWXUH)LQDOO\PLFURVWUXFWXUDODQDO\VLVZDVSHUIRUPHGZLWKD=DLVVRSWLFDOPLFURVFRSH20
5HVXOWVDQGGLVFXVVLRQ
3.1. Hardness and optical microscopy 
)LJV  DQG  UHSRUW WKH UHVXOWLQJ PLFURVWUXFWXUHV RI WKH 6/06 DQG UROOHG VKHHW EHIRUH DQG DIWHU WKH KHDW
WUHDWPHQWSULRU WR WKH WHQVLOH WHVWV ,QSDUWLFXODU LW LV FOHDU WKDW D WUDQVIRUPDWLRQ WDNHVSODFH LQ WKH6/0VDPSOH
ZKHUHKHDW WUHDWPHQWFDXVHVFRPSOHWHUHFU\VWDOOL]DWLRQRI WKH6/0SURGXFHGPLFURVWUXFWXUH OHDGLQJ WRFRDUVHDQG
HTXLD[HGJUDLQV7KHVDPHHIIHFWVZHUHLQGXFHGLQWKHUROOHGVKHHWSDUWRIWKHVDPSOHVDVVKRZQLQ)LJ
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LQ7DEOH+DUGQHVVYDOXHVZHUHGHWHUPLQHGLQWKHKHDWDIIHFWHG]RQHVRIERWKWKHUROOHGVKHHWDQG6/0SDUWVRIWKH
VSHFLPHQDQGLQWKH:%,QHDFKGLDJUDPWKHKDUGQHVVFXUYHVUHSRUWWKHWKUHHSURFHVVFRQGLWLRQVLQYHVWLJDWHGERWK
VDPSOHVZLWKQRKHDW WUHDWPHQW 1RB+7ERWK VDPSOHVSRVWKHDW WUHDWPHQW +7DQGKHDW WUHDWPHQWRIRQO\ WKH
6/06VHFWLRQEHIRUHZHOGLQJ6/0B+70HDVXUHGKDUGQHVVYDOXHVDUHDOVRUHSRUWHGIRUWKHUROOHGVKHHWIDUIURP
WKHKHDWDIIHFWHG]RQHEHIRUHDQGDIWHUKHDWWUHDWPHQW56B%8/.B12B+756B%8/.B+7DQGIRU6/0VDPSOHV
IDU IURP WKH KHDW DIIHFWHG ]RQH EHIRUH DQG DIWHU KHDW WUHDWPHQW 6/0B%8/.B12B+7 6/0B%8/.B+7 $V
H[SHFWHGKHDWWUHDWPHQWVLJQLILFDQWO\UHGXFHVWKHKDUGQHVVRIWKH6/0VDPSOHVZLWKDUHGXFWLRQRIXSWRWKH
REVHUYHGIURP+9IRUWKH6/0B%8/.1RB+7VDPSOHZLWKRXWKHDWWUHDWPHQWWR+9DYHUDJHKDUGQHVVIRU
WKH6/0B%8/.B+7ZLWKKHDWWUHDWPHQW7KHPLQLPXPKDUGQHVVZDVPHDVXUHGRQWKHKHDWWUHDWHGVSHFLPHQDIWHU
ZHOGLQJLQWKH6/0SDUWZKLOHPRGHUDWHKDUGQHVVZDVUHJLVWHUHGZKHQRQO\WKH6/06VHFWLRQZDVSUHKHDWWUHDWHG
,W LV HYLGHQW WKDW6/06PLFURVWUXFWXUHVDUH VWURQJO\ LQIOXHQFHGE\ WKHKHDW WUHDWPHQWGXH WR WKHLU UHODWLYHO\KLJK
WKHUPDOF\FOHDQGVXEVHTXHQWO\VPDOODQGKLJKO\GLUHFWLRQDOJUDLQVDIWHU6/0IDEULFDWLRQ
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)LJ9LFNHUVKDUGQHVVPHDVXUHPHQWVIRUDOOSURGXFHGVSHFLPHQV

)LJUHSRUWVWKHUHVXOWVIROORZLQJWHQVLOHWHVWV9DOXHVDUHDYHUDJHVREWDLQHGRYHUDOOVSHFLPHQV)URP)LJD
LWLVHYLGHQWWKDWODVHUSRZHUGRHVQRWLQIOXHQFHWKHXOWLPDWHWHQVLOHVWUHVV876ZKLOHWKLVLVDOVRWKHFDVHIRUWKH
KHDWWUHDWPHQWVHTXHQFHDVWKHPD[LPXPGLIIHUHQFHLVOHVVWKDQ2QWKHRWKHUKDQGWKHUHDUHYHU\VLJQLILFDQW
GLIIHUHQFHVLQHORQJDWLRQWRIDLOXUHGHSHQGLQJWRWKHKHDWWUHDWPHQW7KHODUJHVWHORQJDWLRQZDVDOZD\VUHFRUGHGZLWK
6/0VDPSOHV)LJEOHDGLQJWRDODUJHUWRWDOHORQJDWLRQRIWKHZKROHVSHFLPHQDIWHUWKHIDLOXUH)LJD

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
)LJ0HFKDQLFDOFKDUDFWHULVDWLRQRIVSHFLPHQVDXOWLPDWHWHQVLOHVWUHVVEHORQJDWLRQWRIDLOXUH



)LJ0HFKDQLFDOFKDUDFWHULVDWLRQRIWKHVSHFLPHQVDHORQJDWLRQWRIDLOXUHEWHQVLOHWHVWDW:DQGPPLQ

)LJEUHSRUWVDW\SLFDOVWUHVVVWUDLQGLDJUDPREWDLQHGGXULQJDOOWHVWVFRQILUPLQJGDWDUHSRUWHGLQ)LJVD
DQGD+HDWWUHDWPHQWDIWHU6/0IDEULFDWLRQLQFUHDVHVVSHFLPHQGHIRUPDWLRQZKLOHPD[LPXP876DQGPLQLPXP
HORQJDWLRQ LV REWDLQHG RQ VSHFLPHQV WKDW DUH QRW KHDW WUHDWHG )LQDOO\ )LJ  UHSRUWV VSHFLPHQV DIWHU WHQVLOH WHVW
IDLOXUH)LJKLJKOLJKWVWKHIDFWWKDWLQWKHSHUIRUPHGH[SHULPHQWDOFDPSDLJQIDLOXUHVDOZD\VKDSSHQHGLQWKHZHOG
EHDGH[FHSWLQVSHFLPHQVZKHUH6/0VDPSOHVDUHKHDWWUHDWHGDIWHU6/0IDEULFDWLRQDQG56VDPSOHVDUHQRWKHDW
WUHDWHG

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











)LJ6SHFLPHQDIWHUWHQVLOHVWUHVV6/06VHFWLRQRQWKHULJKWLQDOOFDVHV6SHFLPHQ6/0VDPSOHQRQKHDWWUHDWHG6SHFLPHQ6/0
VDPSOHKHDWWUHDWHG6SHFLPHQHQWLUHVSHFLPHQKHDWWUHDWHG




846   A. Ascari et al. /  Physics Procedia  83 ( 2016 )  839 – 846 
&RQFOXVLRQ
$SSOLFDWLRQRI ODVHU WHFKQRORJ\ WR WKHZHOGLQJRIGLVVLPLODU$,6, VWDLQOHVV VWHHO FRPSRQHQWVPDQXIDFWXUHG
ZLWKVHOHFWLYHODVHUPHOWLQJ6/0DQGWUDGLWLRQDOPHWKRGVKDVEHHQLQYHVWLJDWHGZKLOHFRQVLGHULQJWKHLQIOXHQFHRI
GLIIHUHQWKHDWWUHDWPHQWVWUDWHJLHV7KHUHVXOWVFRQILUPWKDWPD[LPXP876LVREWDLQHGLQVSHFLPHQVZKHUHQRKHDW
WUHDWPHQWLVDSSOLHGZKLOHWKHPD[LPXPHORQJDWLRQWRIDLOXUHLVDFKLHYHGZKHQRQO\6/0VDPSOHVDUHKHDWWUHDWHG
ZLWK D VOLJKW UHGXFWLRQ LQ876 7KHVH UHVXOWV ZHUH FRQILUPHG IRU HYHU\ ODVHU SDUDPHWHU FRPELQDWLRQZLWK JRRG
UHSHDWDELOLW\,WLVWKHUHIRUHSRVVLEOHWRFRQFOXGHWKDWRSWLPDOPHFKDQLFDOSURSHUWLHVFDQEHDFKLHYHGE\ZHOGLQJKHDW
WUHDWHG6/0VDPSOHVZLWK56VDPSOHVWKDWKDYHQRWEHHQKHDWWUHDWHG7KHDIRUHPHQWLRQHGUHVXOWVFDQIDFLOLWDWHWKH
FRQVWUXFWLRQRI$,6,/K\EULGFRPSRQHQWVZLWKODUJHGLPHQVLRQVGXHWRWKHIDFWWKDWLIODVHUZHOGLQJLVFKRVHQ
KHDWWUHDWPHQWRIWKHFRPSOHWHK\EULGFRPSRQHQWLVQRWQHFHVVDU\WRLPSURYHPHFKDQLFDOSURSHUWLHV

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